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Control #: 96-0055
Revision #: 0
Date Initiated: 03/29/96

Sample Disposition Record

Section 1 - BACKGROUND
SAF #: B96-083
OU: 300-FF-2 >
Project ID: 300-FF-2 LFI -
Task ID: 3
Sampling Event: 300-FF-2 Groundwater Sampling--Round 2
Laboratory: Quanterra
Project Coordinator: ME David
Task Manager: MJ Gaigoul

Section 2 - SAMPLE INFORMATION

Number of Samples: All samples associated with B96-083 requiring Phosphorus analysis.

ID Numbers: All samples associated with B96-083 requiring Phosphorus analysis.
Matrix: Water

Collection Date: Approximately 3/19/96 through 4/2/96

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A

Type: Revision of Direction--Change in method number

Description: The SAF call for Total Phosphorus to be run to EPA methed 365.4. The laboratory is
currently configured to analyze for Total Phosphorus via EPA method 365.1.

N/A
NCR Validation (Print/Sign)

Date

Section 4 - DISPOSITION
Type: Repair

Description: For all samples associated with SAF B96-083 requiring Total Phosphorus, the analysis will t
performed to EPA method number 365.4.

ME David V(\(\-ﬁ-_,\,\g\w §[2°L /C(\L

Date

Project Coordinator (Print/Sign)
MJ Galgoul mN LLQ]\@JLQ Q %0%0@){,\_& 4“ [~ ?6

Task Manager (Print/Sign) / Date

N/A
QA (Print/Sign)

Date

Section 5 - INSPECTION (Issue Class: Nonconformance Only)
Inspection Number: N/A
Inspection Results: N/A

N/A
Inspector (Print/Sign) 7 t




Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada §9119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MARTIN_{

May 1, 1996

Joan Kessner

Bechtel Hanford, Inc.

33560 George Washington Way
MS B1-35

Richland, WA 99352

RE: Log-in No: L6677
Quotation No: Q400000-B
SAF: B26-083
Document File No: 0326H96
WHC Document Caontro! No: 340
SDG No: LK6677

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 26 March 1996. The temperature of the cooler upon receipt
was 2°C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples for nitrate/nitrite analysis were not received
in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the anaiysis or the data please call Kathleen M. Hall at
{509) 375-4741.

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,

as verified by the foliowing signature.”
Sincerely,
/é\,w Aor

Kathleen M. Hall
Client Services Representative
ce: Client Services '
Document Control
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Lockheed Analytical Services Log-in No.: L6677
Quotation No.: Q400000-B

SAF: B96-083

Document File No.: 0326596

WHC Document File No.: 340

SDG No.: LK6677

Page No.: 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality contro! analyses performed for this batch
include as applicable: initial and continuing calibration verification, initial and
continuing calibration blanks, method blank(s), laboratory control sample(s),
matrix spike sample(s)}, and duplicate sample{s}.

Preparation and Analysis Requirements

L] One water sample was received for LK6677 and analyzed in batch 326 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
periormed on the following samples:

Client ID LAL # Method

BOH877 L6677-14 | MS, DUP | 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

Holding Time Requirements
- All samples were analyzed within the method-specific holding times with the following
exception of WMethod 300.0 Nitrate as Nitrogen, Nitrite as Nitrogen, and

Orthophosphate. The associated samples are flagged with an "H",

Method Blanks
L The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

internal Quality Control

L4 All Internal Quality Control were within acceptance limits.
Kay McCann April 2, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L6677
Quotation No.: Q400000-B

SAF: B96-083

Document File No.: 03265986

WHC Document File No.: 340

SDG No.: LK6677

Page No.: 2

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only}, initial and continuing calibration verification, initial
and continuing calibration blanks, method blanki(s), laboratory control sample{s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sampie(s}, duplicate sample(s).

Preparation and Analysis Requirements
All samples were received on March 26 1996. The samples were logged in as L6677
and were prepared and analyzed in batches 326 btT for total metals and 326 btD for
dissolved metals.
Holding Time Requirements

® All samples were analyzed within the method-specific holding times.

Method Blanks

L The concentration levels of all the requested analytes in the method blank were below
the reporting detection fimits.

Internal Quality Control

L) All Internal Quality Control were within acceptance limits.
Shellee McGrath May 1, 19986
Prepared By Date
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Lockheed Analytical Services Log-in No.: L&677
Cuotation No.: Q400000-B

SAF: B96-083

Document File No.: 0326596

WHC Document File No.: 340

SDG No.: LK6677

Page No.: 3

CASE NARRATIVE
INORGANIC TOTAL URANIUM ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, guench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, matrix spike samples, and matrix spike duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Total Uranium

The Total Uranium analysis was performed using LAL-91-S0P-0168. All samples were
prepared in Workgroup U TOTAL KPA LAL-0168 35539 with a Method Blank (MBB),

Laboratory Control Sample (LCS1), Duplicate (DUPF) and Matrix Spike (MS). No
problems were encountered during preparation or analysis. All QC criteria were met.

Shellee McGrath April 26, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L6677
Quotation No.: Q400000-B

SAF: B26-083

Document File No.: 0326596

WHC Document File No.: 340

SDG No.: LK6677

Page No.: 4

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 8260 Volatiles Appendix [X
Analytical Batch 040296-8260-D1

Note: Sample BOHB879 (L6677-7) was the native sample used for the matrix spike
{355 10MS) and matrix spike duplicate {35510MSD} analyzed in this analytical
batch.

The MS, MSD, and laboratory control sample (35510LCS) solutions contained
many target compounds in addition to the five (5) required spiked compounds.

The associated samples were analyzed within holding time on April 2, 1986. Allinstrument
tunes, initial and continuing calibrations met QC criteria. Target compound Acetone was
detected in the method blank (MB35510} but tentatively identified compounds (TICs} were
not detected. All associated samples with a detected target compound as in the method
blank were flagged with the qualifier "B". Surrogate recoveries were within QC limits except
for Bromofluorobenzene with a slightly elevated recovery in sample BOH879 (35510MS).
Compound recoveries were within QC limits in the MS, MSD, and LCS. The relative percent
differences (RPDs} between the MS and MSD recoveries were within QC limits. All internal
standard area counts and retention times were within QC limits for all samples. The
concentration of Fluorotrichloromethane slightly exceeded the calibration range in 356510MS
at 200 pg/L. The concentration of the highest standard analyzed for 8260 Volatiles is 200
pglL, therefore, the concentration of 200 ug/L for Fluorotrichioromethane is still considered
within the linear range.

Prepared By: Lydia M. Coleman April 28, 1996
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Lockheed Analytical Services Log-in No.: L6677
Quotation No.: Q400000-B

SAF: B96-083

Document File No.: 0326596

WHC Document File No,: 340

SDG No.: LK6677

Page No.: 5

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, guench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

Holding Time Requirements
All holding time requirements were met.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found
on the preparation and calculation sheets of the attached raw data for each
method.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using standard operating procedure, LAL-91-
SOP-0060. The samples were analyzed in workgroup 35168. The instrument calibration
verification met criteria. The method blank was within QC criteria. The beta laboratory
control sample (LCS) and matrix spike recoveries were within QC criteria. The alpha LCS
recovery was out of QC criteria. Since all other QC criteria were within limits, data quality
is not believed to be adversely affected. The duplicate recoveries were within QC criteria.
The MDA exceeded the reporting detection limit due to the residue weight limitations forcing
a volume reduction. The associated samples were flagged with a "C" qualifier. No re-
analyses were performed.

Yvonne M. Jacoby April 11, 1996
Prepared By Date
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LOGIN CHAIN OF CUSTODY REPORT (1n0O1l)
Apr 22 1996,

Account:

LOCKHEED ANALYTICAL SERVICES

10:13 am

Login Number: L6677

596 Bechtel Hanford, Inc.

*# Richland,

WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

1.6677=-1 BOH877 22-MAR~-96 26-MAR~-96 ~30-APR-96
TEMP 2
Location: RFGQ1-43A
Water 1 S SCREENING Held:18~-SEP-96
1L6677-2 BOH877 22-MAR-96 26-MAR-96 30-APR~9€
TEMP 2 "WITH TICS" "APPENDIX IX"
Location: 130
Water 1 S 8260 VOLATILES Hold:05-APR~96
1.6&77-3 BOH877 22=-MAR-96 2Z26-MAR-96 30-APR-9¢€
TEMP 2
Location: 130
Le677-4 "BOHB77 22=-MAR~-96 26~-MAR-96 30~-APR-9¢
TEMP 2
Location: RFG18-48A3
L6677 7-5 BOH877 22-~-MAR-96 26-MAR-96 30-APR-9¢
TEMP 2
Location: RFG18-48A3
L6677-6 BOHB77 22-MAR-96 26—-MAR-96 30-APR-9¢
TEMP 2
Location: RFG18-48A3
L.6e77-7 : BOH879 22-MAR~96 26-MAR-S6 30-APR-9¢
*MS /MSD TEMP 2 WWITH TICS"Y VAPPENDIX IXV
Location: 130
Water 1 8 8260 VOLATILES Hold:05-APR-96
L6677-8 BOH879 22-MAR~96 26-MAR-96 30-APR~9:
TEMP 2
Location: 130
L6677~-5 BOHB879 22-MAR-96 26-MAR-96 30-APR-9¢
TEMP 2
Location: RFG18-48A3
L.e677~10 BOHS8'79 22-MAR-96 26-MAR-96 30-APR-9
TEMP 2
Location: RFG18-48A3

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1lno0O1)

Apr 22 1996,

Login Number:
Account: 596 Bechtel Hanford, Inc.

Project: BECHTEL-HANFORD Bechtel Hanford Project

10:13 am
L6677

* Richland, WA

Y
ety ¥ .g&
Lee77~-11 BOHE879 1 ;L@224HAR-96'26:MAR-96 . 30~-APR~-96
TEMP 2
Location: RFG18-48A3
L.e677~12 BOHB877 T 22~MAR~96 26-MAR-96 30-APR-98
TEMP 2
Location: RFG0O1-07B
Water l S 6010 ICP METALS Hold:18-SEP-96
L6677-13 ' BOH877 22=-MAR-96 26-~MAR~96 30-APR-96
TEMP 2 "NO SUBSTITUTES FOR FURNACE" "METALS As,Pb,Se,T1"
Location: RFG01-07B
Water 1 S 7000 FURNACE METALS Hold:18-SEP-96
L6677-14 BOH877 ' 22-MAR-96 26-MAR~96 30~-APR-96
TEMP 2
Location: RFG18-105C
Water 1 & 300.0 CHLORIDE Hold:19-APR-96
Water 1 S 300.0 FLUORIDE Hold:19-APR-96
Water 1 S8 300.0 NITRATE Hold:24-MAR-96
Water 1 S 300.0 NITRITE Hold:24-MAR-96
Water 1 S 300.0 PHOSPHATE Hold:24-MAR-96
Water 1 S 300.0 SULFATE Hold: 19-APR-96
Le677-15 ~ BOH877 :V” 22éMAR-96 26-MAR-96 30—-APR~-9E
TEMP 2
Location: 156-022E
Water 1 S GR ALP/BETA LAL~-0060 Hold:18-SEP-96 .
L6677~16 BOH877 22-MAR-96 26-MAR-96 30-APR-9¢€
TEMP 2
Location: 155
Water 1 S U TOTAL KPA (INORG) Hold:18-SEP-96
L6677-17 BOH878 22-MAR-96 26-MAR-96 30-APR~-9¢
TEMP 2
Location: RFG0O1-07B
Filt H20 15 8 6010 ICP METALS Hold:18-SEP—-96
Filt H20 15 & 6010 ICP TRACE Hold:18~SEP-96
1.6677~18 REFORT TYPE 26~-MAR-96 26-MAR-96 30-~-APR~9t
Location:
Water 1 S EDD - DISK DEL.
Water 1 S GCMS2
Water 1 S INORG TYPE 2 RPT
Page 2
001§
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01)
Apr 22 1996, 10:13 am

Login Number: L6677
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

S AD0ED  1CP TRACE
et K. HAW

Page 3

Signature: /é? fjixéZ@wmd

Date: &-22 %




LOCKHEED ANALYTICAL SERVICES

.%

o LOGIN CHAIN OF CUSTODY REPORT (1lno01)
-1 Mar 27 1996, 10:42 am
Login Number: L6677 )
Account: 596 Bechtel Hanford, Inc. * Richland, WA

Project: BECHTEL-HANFORD  Bechtel Hanford Project

L6677-1 ..., BOHBT7 ey o 22-MAR=96.26-MAR-96 ~  30~APR-96
TEMP 2
Location: RFGO1-43A
Water 1 S SCREENING Hold:18-SEP-96
Lae77-2 . et BOHSTT : 22-MAR-96 26~MAR-96 30-APR~-96
3 TEMP 2 "WITH TICS" "APPENDIX IX"
Location: RFG18-48A3
Water 1 S 8260 VOLATILES Hold:05-APR-96
Le6e77-3 BOH877 22-MAR-96 26-MAR-96 30-APR-96
TEMP 2
Location: RFG18-48A3
L6677—4 BOH877 22-MAR-96 26-MAR-96 30-APR-96
TEMP 2
Location: RFG18-48A3
L6677=5. BOH877 ZZPMAR-QG 26-MAR-96 30-APR=-9¢
TEMP 2
Location: RFG18-48A3
L6677-6 _BOH877 22-MAR-96 26-MAR-96 30-APR-9¢
TEMP 2
Location: RFG18-48A3
Leg77T=7 BOH879 22-MAR-96 26-MAR~G6 30=-APR~9¢
TEMP 2 "WITH TICS" WAPPENDIX TIX"
Location: RFG18-48A3
Water 1 8§ 8260 VOLATILES Hold:05-APR-96
L6677~8 BOHB79 22~MAR=-96 26=-MAR-96 30~=-APR-9:¢
TEMP 2
Location: RFG18-48A3
L.6677-9 BOH879 22-MAR-96 26-MAR-96 30-APR-9:
TEMP 2
Location: RFG18-48A3
L.6677-10 BOH879 22-MAR-96 26-MAR-96 30-APR-2
TEMP 2
Location: RFG18~48A3
Page 1
% Produers  Chinwsed
Wil 0017
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LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1n01) .

Mar 27 1996, 10:42 am

L6677
Inc.

Login Number:

Account: 596 Bechtel Hanford,

* Rlchland, WA
Pr03ect. BECHTEL-HANFORD - Bechtel Hanford Progect

itk

P i X X
b ok i RS
Sample N
Bt T L

Le6a77=-11.
TEMP 2
Location:

L6677-12" . @

TEMP 2
Location:
Water

L6677=13
TEMP 2
Location:
Water

LE6T77<14
TEMP 2
Location:
Water
Water
Water
Water
Water
Water

L.6677=15
TEMP 2 -
Location:
Water

Les77-16
TEMP 2
Location:
Water

L6677-17
TEMP 2

Location:
Filt H20

1.6677-18
Leocation:
Water
Water
Water
Water

+ . BOH879 .
RFG18—~48A3

RFG01-07B

1 S 6010 ICP METALS Hold: 18-SEP-96

' '\ BOH877" RO
"NO SUBSTITUTES FOR FURNAGE®
RFG01-07B
1 S 7000 FURNACE METALS Hold:18-SEP-96
LS BOHSTT
RFG01-07B .
1 S 300.0 CHLORIDE Hold:19-APR-96
1 S 300.0 FLUORIDE Hold:19-APR-96
1 S 300.0 NITRATE Hold:24-MAR-96
1 S 300.0 NITRITE Hold:24-MAR-96
1 S 300.0 PHOSPHATE Hold:24-MAR-96
1 S 200.0 SULFATE. Hold:19-APR-96
BOH877 e A =MAR=96
156TMP~1 _
1 S GR ALP/BETA LAL-0060 Hold:18-SEP-96
" BOH877 | 2 2=MAR=96,
RFGO1-07B
1 S U TOTAL KPA (INORG) Hold:18-SEP-96
s 'BOH878. AT S 2=-MARS96:
RFG0O1~07B
15 S 6010 ICP METALS Hold:18-SEP-96
... REPORT TYPE . 26~MAR~96

2-MAR=96:

26-MAR-96

‘22-MARS9626-MAR-96"

2=MAR=96 26: »
"METALS As Pb Se,T1"

*“;E?ﬁrgéa-gs

26-MAR-96

26-MAR-96

26-MAR-96

26-MAR-96

'“30-APR-96

30~APR-96

. "30-APR-96

30-APR-96

.30-APR-9€

30-APR-9¢€

30-APR-9¢

 30-APR-9:

1 S EDD - DISK DEL.
1 S GCMS2
1 S INORG TYPE 2 RPT
1 S. RAD RPT TYPE 2
Page 2
Signature:

Date:

O 33(S*



LOCKHFEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no1l)
Mar 26 1996, 02:28 pn

Login Number: L6677 )
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L6677-1

BOH877

22-MAR~-96 26-MAR-96 30-APR-96
TEMP 2
Location: 156TMP-1
Water 1 S8 SCREENING Hold: 18-SEP—96
Le677-2 BOH877 : 22-MAR-96 26-MAR-96 30-APR-96
TEMP 2 "WITH TICS"™ YAPPENDIX IX"
Location: RFG18-48A3
Water 1 S 8260A VOLATILES Hold: 05-APR-96
Lee77-3 BOH877 22-MAR-96 26-MAR-96 30-APR-96
TEMP 2
Location: RFG18-48A3 -
Le6e77-4 BOH877 22=-MAR-96 26-MAR-96 30-APR-96
TEMP 2 -
Location: RFG18-48A3
Lee77~5 BQH877 22-MAR-96 26=-MAR-96 30-APR-96
TEMP 2
Location: RFG18-4823
1L.6677-6 BOH877 22-MAR-96 26=MAR-96 30-APR-96
TEMP 2
Location: RFG18-48A3
L&ee77-7 BOH879 22-MAR-96 26-MAR-96 30-APR-96
TEMP 2 WWITH TICS" MAPPENDIX IX®
Location: RFG18-48A3
Water 1 S 8260A VOLATILES Heold:05-APR-96
Leae77~8 BOH879 22=-MAR~96 26-MAR-96 30-APR-96
TEMP 2
Location: RFG18-~48A3
Lee77-9 BOH879 22-MAR—-96 26-MAR-96 30-APR-S¢&
TEMP 2
Location: RFG18-48A3
Le677-10 BOH879 22-MAR-96 26-MAR-96 30~-APR-9F€
TEMP 2
Location: RFG18-48A3

Page 1
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LOCKHEED ANALYTICAIL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no1l)
Mar 26 1996, 02:28 pm

Login Number: L6677

Account: Bechtel Hanford, Inc.

596

* Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

L6ea77-11 BOHB79 22-MAR-96 26-MAR-96 30-APR~96
TEMP 2
Location: RFG18-48A3
Lee77-12 BOH877 22-MAR~96 26-=-MAR-96 30-APR-96
TEMP 2
Location: 156TMP-1 -
Water 1 S 6010 ICP METALS HOld;lB-SEP-96
Lea77-13 BOHB77 22-MAR~-96 26-~MAR-96 30-~-APR-96
TEMP 2 "NO SUBSTITUTES FOR FURNACE" "METALS As,Pb,Se,T1"
Location: 156TMP~-1
Water 1 S 7000 FURMNMACE METALS Hold:18-~3EP-96 -
Le6e77-14 BOH877 22-MAR-96 26-MAR-96 30-APR-96
TEMP 2 -
Location: 156TMP-1
Water 1l S 300.0 CHLCRIDE Hold:19-APR-96
Water 1 S 300.0 FLUORIDE Hold:19~-APR~96
Water 1 S 300.0 NITRATE Hold:24-MAR-96
Water 1 S 300.0 NITRITE Hold:24-MAR-96
Water 1 S 300.0 PHOSPHATE Hold:24-MAR-96
Water 1 S 300.0 SULFATE Hold:19-APR-96
1.6677-15 BOHSB77 22-MAR-96 26—-MAR-96 30-APR~-96
TEMP 2
Location: 156TMP-1
Water 1 S GR ALP/BETA LAL-~0060 Hold:18-SEP-96
L6677;16 BOH877 22-MAR-96 26—-MAR-96 30-APR-96
TEMP 2
Location: 156TMP-1
Water 1 S U TOTAL KPA (INORG) Hold:18-SEP-96
Le677-17 BOH878 22-MAR-96 26-MAR-96 30-APR-9€
TEMP 2
Location: 156TMP-1
Filt H20 15 8 6010 ICpP METALS Hold:18-SEP-96
Lee77-18 REPORT TYPE 26-MAR-96 26-MAR-96 30-APR~-9€
Location:
Water 1l S EDD - DISK DEL.
Water 1 S GCMS2
Water 1 S INORG TYPE 2 RPT
Water 1 8 RAD RPT TYPE 2
Page 2 (“\\
Signature: Z%,Do LUQaez
Date: 3"‘16 ~96
: 0020

O3 >3



Bachtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTL é‘? '7 ’

-

Page __ 1 _of 1

)

Data Turnaround

Collector Company Contact Telephone E Priority
Deus Bow-crs L. C. Hulstrom (509) 372-9685 Normal
Project Designation v Sampling Location SAF No.
300-FF-2 Groundwater Sampling 316-4 Crib, 618-10 and 618-11 Burial Ground 896-083
Ice Chest No Field Logbook No, Mathod of Shipment
R M %7 E gl -1]) 32 ~) Federal Express .
Shipped To Offsite Property No. { Bill of Lading/Air Bill No. ’
Lockheed W2 E—-0 -O640-3( A0 ~4e52~F5 A
Possible Sample Hezards/Remarks . i .
Preservation HCI HNO3 | HNO3 |Cool4°c| HNO3 | HNO3 | None HNO3
Type of Container | g PIG PIG PIG PIG PIG PIG PIG |
No. of Container(s) 5 ] 1 1 1 1 1 1
Special Handling andfor Storage Volume
Masintain samples between 2°C and 6°C. 40mlL 500mL | S00mL | 500mL 1L 500ml. 20ml. 500mL
VOA IcP As, Pb, ';‘2"]:';,‘; Gross Total Activity icp
(App IX) |Metals - |Se, Tt O3, po4, | AlPba, Uranium | Scan Metals -
SAMPLE ANALYSIS TAL sos  |Gross TAL
{Unfilt- Beta {Filterad)
erad)
Sample No. Matrix* Date Sampled Time Sampled
. 1
B0H877 w_ | 3-2.9¢ | 1o X X I X I i X | X X% -
BOHB78 w Y ~3d-9¢ )63 X
BOH879 w J-93-9¢ Oj0 >( :
‘ . . SPECIAL INSTRUCTIONS Matrin® |
CHAIN OF POSSESSION _ - Sign/Print Names Analysis for NOZ, NO3, end PO4 by method EPA 300.0 are for information s - So
Relinquished By Dato/Time Recoivad By DatoTime (7 32 only. The ERC Contractor acknowledgss that the 48-hour holding time will not | 5€ = Sediment
/ g T be met. $0= Sctd
o omrtra 3231530\, { 234¢ St Shods
[ Relinqukhad By — Dataﬂ'lma/ @33 |Received By Date/Tima The Activity Scan is for all samples listed on this chain of custody. o - gl"
o9 [ N 3/2{‘ 76’ . gs : D::Jm Solxs
i Relinquished’B DatefTimse Received By Date/Time DL = Drum Liguids
) T = Tisse
Wi = Wips
0 Relinquished By Date/Time Received By Dats/Time . "; - b‘zﬂ“;ﬁ:“m
i _ _ X = Othar
QJ LABORATORY |Received By Title ! Date/fime
- - . £ »
¢y secrion A T R Sowdle (o bdi- 32 Al [eaw
(A FINAL SAMPLE |Disposal Method Disposed By Date/Time
¢} DISPOSITION '




"""""

NON-RADIOLOGICAL SHIPMENT RELEASE

The conteats of this shipment #4776~ O~C6 Y0 I have been reviewed and conmins ne radicacive
material and thersfore, are not subject to radiological control requirements.
- o

P

ed by:
[

Original st
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Envirqnmental

R y ) Job No, 22192

reswrason =L o am o e
. ) oy N/A

Interoffice Memorandum 2 A

Rubjpct Codes S0

O W. S. Thompson  N1-28 DATE:  February 29, 1996
G. C. Henckel  H4-30

comes: K. A. Smith X023 moM: . K. De Mers
T. L. Lafreniere  X0-23 Radiological Con
D. E. Gergely X0-23 T7-05/373-1913

susgect: Total Activities for Off-Site Shipments of Groundwater Samples to NRC Licensed
Laboratories

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from ground water wells located on the Hanford Site.

All wells reviewed to date for radiological content have shown no well with a total activity in
excess of 2,000,000 pCi/l (2,000 pCi/gm), the Department Of Transportation limit for radioactive
material. The highest activity in any known well is 1.56 X 10¢ pCi/1 B,

While this does not constitute any release from radiological controls for worker protection, it does
allow samples to be shipped based on historical laboratory data and save the expense of doing
radiochemical analysis.

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with

the sampies being shipped or if no data is available for new wells, the most recent data from adjacent
wells.

00230570
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i —

e _ . L Revision 4.
SAMPLE CHECK-IN LIST
Date/Time Received: 224 -9¢ [oqco SDG#:
Work Order Number: SAF £: A -0¥3.
- Shipping Contxiner 1D: £ M %) Chain of Custody #
1. Custody Seals on shipping co'.ntainer intact? Yes DDk No [ ]
2 Custody Seals dated and signed? Yes >4 No [ ]
3 Sample temperature , ?_OC
4. Vermiculite/packing materials is Wet [ ] Dry [x}]°
5 Each sample is in a plastic bag? Yes [x] No [ ]
6.  Sample holding times exceeded? Yes [x] No [ ]

7. Samples have:
tape hazard labels
¥ custody seals appropriate sample labels

Samples are:

in good condition leaking
broken . have air bubbles

- — e oeaessnarr

9. Is the information on the COC and Sampie bottles in agreement?
Yes[x] Ne [ ]

Notes:

Sample Custodian/Laboratory:g &g !;!“h /LS Date: 5-36 7

Faqxed ,
Telephoned To: Lrpton, &ayy On J2¢&-rZ ByM_Q“_L__
s 2-24-9 .

33

0024 3 >(»34



Sample Login
Login Review Checklist

e Lot Number Z 6672

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution,

For effective login review, at a2 minimum, five reports form the login process are required. These are the COC (or equivalent),
the fogin COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

1

SAMPLE SUMMARY REPORT YES NO N/A Comment
X,
x

1. Are all sample ID’s correct?

2. Are all samples present?

3. Are all matrices indicated correctly? ¥

4. Are all analyses on the COC logged in for the
appropriate samples? ¥

5. Are all analyses logged in for the correct container? &

6. Are samples logged in according to LAS batching
procedures? X

LOGIN CHAIN OF CUSTODY YES NO N/A Comment

1. Are the coilect, receive, and due dates correct
for every sample? X

2. Have ail appropriate comments been indicated in

the comment section? X
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment
l. Are all discrepancies between the COC and the login
noted (if applicable)? X
/g ,Z;,; 2:(, 3-36% M\r«‘,&&n—. 3-20,- Tl
primary review signature date secondary review signature date

002503561




Lockheed Analytical Services
Sample Receiving Checklist

Job No.

Ls6 27

Page 1 of

CoclerID: . <

Clicat Name: ng» St ;/léaﬁm)ﬂa:gl)

COOLER CONDITION UPON RECEIPT

Temperature of cooler upen receipt: Q Q.

temperature of temp. blank upon receipt:

- No

* Comments/Discrepancics

custody scals intact

chain of custody present

blue ice (or equiv.) present/frozen

e M IR T

1ad survey completed

“
-

pe

SAMPLE CONDITION UPON RECEIPT

No

* Commenta/Discrepancics

oll bottles labeled

saenples intact

proper container used for sample type

sample volume sufficient for analysis

proper pres, indicated on the COC

Db bk el | F

VOA's contain headspace

src samples bi-phasic (if so, Indicate sample ID'S):

;4"-‘,4

MISCELLANEOUS ITEMS

No

. Commtl_ﬁilcrepanciu

samples with short holding times

samples to subcontyact

, re/n&zﬁa’___&ﬁ.:_&#um:__.

7'5(-P 47{@5__&4?_4“2_‘

ADDITIONAL COMMENTS/DISCREPANCIES

Completed by [ date: ?”QTJ/C, Al e ko

3~ 3€—%<

5 t to the client (dndhmnl-)

¢ Clicot’s signature upon receipt:

[l ouse: # = acatect the appropeise CSR of any discropascios immedistaly spom receipt

v - :
C}' = pleaso uvicw (bis information acd rciura vis facelaills to tha appropriate CSR (702) 361-8146

W
¥
S
%ersmn 2.0 (11/11/94)

X AN

-,



R : Lockheed Ana1§t1ca1 Laboratory
SAMPLE SUMMARY REPORT- (su02) -
Bechtel Hanford, Inc. * Richlana, WA

SRR A, ,3*:—%%&:»5:‘ 4 2 A R A

BOH877 - ST L.6677-1 Water SCREENING ~
L6677-2 - Water 8260A VOLATILES
L6677-12 Water 6010 ICP METALS
1L6677-13 Water 7000 FURNACE ME
L6677-14 Water 300.0 CHLORIDE
L6677-14 Water 300.0 FLUORIDE -
1L6677-14 Water 300.0 NITRATE ~
16677-14 Water 300.0 NITRITE -
Le677-14 Water 300.0 PHOSPHATE
L6677-14 Water 300.0 SULFATE
L6677-15 Water GR ALP/BETA LAL
L6677-16 Water U TOTAL KPA (IN
BOH878 _. L&677-17 Filt H20 6010 ICP METALS
BOH879 ~ Lee77-7 - Water 8260A VOLATILES
REPORT TYPE — L6677-18 Water EDD -~ DISK DEL.
L6677-18 Water- GCMS2
L6677-18 Water INORG TYPE 2 RP
Le&77-18 Water RAD RPT TYPE 4F

0027 OD3L3°



LOCKHEED ANALYTICAIL SERVICES

Sample Results

Client Sample ID: ROHS877 Date Collected:

22~MAR~96

Matrix: Water Date Received:

26-MAR-96

Percent Solids: N/A

Chloride my/L 300.0 16. 27-MAR-96 35320 L&677-14
Fluoride mg/L 300.9 0.27 0.10 2B-HAR-96 35321 L&667T-14
Nitrate-N mgsl 300.0 8.1 0.020 H 27-MAR-96 35322 L&&77-14
Nitrite-N mg/L 300.0 [< 0.002 0.010 HU 27-MAR-96 35323 L&6T7-14
Ortho Phosphate mg/L, 300.0 < 0.002 0.10 HU 28-MAR-96 35324 L6&T7-14
Sulfate mg/L 300.0 48. 0.10 27-MAR-96 35325 L&6TT- 14
00289




LOCKHEED ANALYTLICAL SERVICES

Sample Results

Client Sample ID: BOH877 Date Collected: 22-MAR-96

Matrix: Water Date Received: 26-MAR-96

Percent Solids: N/A

‘RDL

Constittent - o NIET AR AT
S e | | Btch- 10| senple 10
ALUMINUM, TOTAL 0.036 0.20 B 1 25-APR-96 | 34140 Lé677-12
BARIUM, TOTAL mg/i 6010 0.065 0.0050 0.20 B 1 25-APR-96 | 36140 LE677-12
BERYLLIUM, TOTAL mg/ L 6010 < 0.0010 | 0.0010 0.0050 U 1 25-APR-%96 | 36140 L6677-12
CADMIUM, TOTAL mg/! 6010 < 0.0050 | 0.0050 0.0050 u 1 25-APR-96 | 36140 L&66T7-12
CALCIUM, TOTAL mg/L 6010 58. 0.0090 5.0 1 25-APR-96 | 356140 L&6TT-12
CHROMIUM, TOTAL mg/L 6010 < 0.00580 | 0.0060 0.010 ¥ 1 25-APR-96 | 36140 L&677~12
COBALT, TOTAL mg/ L 6010 < 0,0070 | 0.0070 0.050 u 1 25-APR-96 | 36140 L6677-12
COPPER, TOTAL mg/ L 6010 < 0.0070 { 0.0070 0.025 u 1 25-APR-96 | 36140 L6677~ 12
IRON, TOTAL mg/l 6010 0.24 0.0050 0.10 1 25-APR-96 | 36140 L6677-12
MAGNESIUM, TOTAL mg/l 6010 14. 0.066 5.0 1 25-APR-96 | 36140 L&677-12
MANGANESE, TOTAL my/ L 6010 0.074 0.0010 0.015 1 25-APR-96 | 36140 Lé677-12
NICKEL, TOTAL mg/L 6010 < 0,013 0.013 0.040 u 1 25-APR-96 | 36140 L&677-12
POTASSIUM, TOTAL mg/sl 6010 4.9 1.2 5.0 B 1 25-APR-95 34140 LEETT-12
SILVER, TOTAL mast 6010 < 0.0070 | 0.0070 D.010 u 1 25-APR-96 | 36140 L&6T7-12
SODTUM, TOTAL mg/l 6010 19. 0.039 5.0 1 25-APR-96 | 36140 L6677-12
VANADIUM, TOTAL mg/ Ll 6010 < 0.,0070 | 0.0070 0.050 u 1  |25-APR-96 1 36140 L6GTT-12
ZINC, TOTAL mg/ L 6010 0.0040 0.0030 0.020 B 1 25~APR-96 | 356140 L6&77-12
ANTIMONY, TOTAL ma/L 7041 < 0,011 0.011 0.0560 u 1 25-APR-96 | 36142 L6677-13
ARSENIC, TOTAL mg/l 7060 0.00538 0.0030 0.010 B 1 25-APR-96 | 36142 L&6TT-13
LEAD, TOTAL ma/l 7421 < 0.0020 | 0.0020 0.0030 U 1 25-APR-96 | 36142 L&66TT-13
SELENIUM, TOTAL mg/l 7740 0.0043 0.0030 0.0050 B 1 25-APR-96 | 36142 L&GT7-13
THALLIUM, TOTAL masfi 7840 < 0.0040 | 0.0040 0.010 ] 1 25-APR-96 | 36142 L&677-13




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHB78 Date Collected: 22-MAR-96
Matrix: Filt H20 Date Received: 26-MAR-96
Percent Solids: N/A

CUMBL " Datd CFL was
A B i SRR (o L0 | Ansityzed | ){Sample 1D,
ALUMINUM, DISSOLVED mg/l 6010 < 0.036 0,036 0.20 u 1 22-APR-96 L&6TT-17
BARIUM, DISSOLVED mg/L 6010 0.070 0.0050 0.20 B 1 22-APR-96 L&6T7-17
BERYLLIUM, DISSOLVED ma/l 6010 < 0.0010 | 0.0010 0.0050 u 1 22-APR-96 L&6677-17
CADMIUM, DISSOLVED mg/1l 6010 < 0,0050 | 0.0050 0.0050 u 1 22-APR-96 L&&77-17
CALCIUM, DISSOLVED mg/fl 6010 64, 0.00%90 5.0 1 22-APR-96 L&6TT-17
CHROMIUM, DISSOLVED mg/l 6010 < 0,0060 | 0.0060 0.010 u 1 22-APR-96 L6GTT-17
COBALT, DISSOLVED mg/ L 6010 < 0,0070 | 0.0070 0.050 u 1 22-APR-96 L&6TT-17
COPPER, DISSOLVED mg/1 6010 | < 0.0070 | 0.0070 | 0.025 | U 1 |22-APR-96 LEETT-17
IRON, DISSOLVED mg/l 6010 < 0.0060 | 0.0060 0.10 u 1 22-APR-96 L&677-17
MAGNESIUM, DISSOLVED mg/L 6010 16. 0.066 5.0 1 22-APR-96 L&6T7-17
MANGANESE, DISSOLVED mg/1i 6010 0.066 0.0010 0.015 1 22-APR-96 L&67T7-17
NICKEL, DISSOLVED ma/l 6010 < 0.013 0.013 0.040 u 1 22-APR-96 | 36145 L6677-17
POTASSIUM, DISSOLVED mg/ 1l 6010 6.7 1.2 5.0 1 22-APR-96 36145 L&677-17
SILVER, DISSOLVED ma/l 6010 < 0.0070 § 0.0070 0.0190 u 1 22-APR-96 | 36145 L&STT-17
SODIUM, DISSOLVED mg/L 6010 20. 0.039 5.0 1 |22-aPr-96 | 36145 | L6677-17
VANADIUM, DISSOLVED mg/st 6010 0,009 0.0070 0.050 B 1 22-APR-95 | 36145 LE6T7-17
ZINC, DISSOLVED ma/l 6010 < 0,0030 | 0.0030 0.020 u 1 22-APR-96 | 36145 L&6TT-17
Ant imony mg/ L 6010 < 0.0030 | 0.0030 0,060 u- 1 30-APR-96 | 36146 L&66T7-17
Arsenic mg/ L 6010 0.0052 0.0030 0.010 B 1 30-APR-96 | 36146 L&6T7-17
Lead mg/L 6010 < 0.0020 | 0.0020 0.0030 u 1 30-APR-96 | 36146 L66T7-17
Selenjum mg/L 6010 < 0.0030 | 0.0030 0.0050 y 3 30-APR-96 | 36146 L&&TT-17
Thallium ma/l 6010 < 0,0050 | 0.0050 0.010 u 1 30-APR-956 | 36146 L&67T-17

0059




LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT {ra01l}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project {Project BECHTEL-HANFORD}

Client Sample ID: BOH877 LAL Sample ID: L6677-16
Date Collected: 22-MAR-96 Date Received: 26-MAR-96
Matrix: Water Login Number: L6677

A i
i bt o R T

2

by
eradn s
alieit

Aot g
R N

Uranium 17-APR-96 U TOTAL KPA {INORG)_ 35539 9.25 0.48 2.0 ug/L

0067

Page L




Lockheed Analytical Laboratory

, Metals Analytical Data

Technical Review Checklist
Analys)

Method: K PA

instrument: CHeMcHel.  KPA I

Analyst Name (Print}: -

27,- BH | BECHTEL HANFORY

CoMAETE

Batch Number Client Name Code Comments

Banch Sheat ACS
included Y/N updated Y/N

10 Prep Blank data was not within criteria
11 Laboratory Control Sample wag not within criteria
12 Duplicate Pracision was not met
13 Matrix Spike recovery was not within criteria
00 Other
— — e = e
Description

Completeness Review
1. Were the standard oparating proceduras {SOP) followed?

Wmﬂ

Commaents

2, Are all raw data available and labeled properly {a.g., methods used,
units, sample 1De, dilution factors, reruns)?

3. Are all abnormalities in tha raw data noted and/or explained?
4, Waera all the client samples analyzed for all constituents and QC as

specified on the LAL Bench Sheots?

Data Quality Assessmant
5. Was the sample properiy presarved and analyzed within the methad-
specifiad holding time?

6. Woare the instrumant calibration criteria met?

7. Ars the injtial and continuing calibration verification samples data
brackating the samples of intarest within critaria?

8. Are the bracketing initial and continuing calibration blank data within
criteris? '

NN G

9, For ICP Only: Are the interferance check standard recovery data within
criteria?

MNotes and commaents:

I cartify, to the best of my knowlsdge, that the data are acceptable and in compliance with the labhoratory policies and clisnt roqu¥7,
o6 /"J (&

), S nitads 00 e

scondary Raviewer Initiale/Date

except as noted above.
e e et/
Analyst Signature/Dats 7/  °




LOCKHEED ANALYTICAL SERVICES

VOLATILE ORGBRNICS BY GC/MS
8260 VOLATILES

Client Sample ID: BOH877 "LAL Sample ID: L6677-2

Date Collected: 22-MAR-96 Date Received: 26-MAR~96
Date Analyzed: 02-APR-96 Analytical Dilution: 1

Matrix: Water Analytical Batch ID: 040296-8260-D1

Preparation Dilution: 1.00

T

R S SRRARRERREREE
e e éﬁg"gﬁ*' :
Shleveiee e

o Nt et el R R R e

s A %
ﬁh'ﬁﬁﬁmmm@imgmmw;h 2
1,2=-Dichloroethane
Toluene-bD8
Bromofluorobenzene

T

Chloromethane 74-87-3 <10. 10.
Vinyl Chloride 75-01-4 <10. 10.
Bromomethane 74-83-9 <10, 10.
Chlorocethane 75=-00-3 <10, 10.
Fluorotrichloromethane 75-69-4 2.2 5.0 J
Acetone 67-64-1 5.7 100 BJ
l,1-bichloroethene 75-35-4 <5.0 5.0
Methylene Chloride 75-05-2 <5.0 5.0
Carbon Disulfide 75-15-0 <5.0 5.0
Vinyl Acetate 108-05-4 <5.0 5.0
1,l1-Dichloroethane 75~34-3 <5.0 5.0
2=-Butanone 78-93-3 <10. 10.
trans-1,2=Dichloroethene 156-60-5 <5.0 5.0
Chloroform 67-66-3 <5.0 5.0
1,1,1-Trichloroethane 71-55-6 <5.0 5.0
Carbon Tetrachloride 56-23-5 <5.0 5.0
1l,2=-Dichloroethane 107-06-2 <5.0 6.0
Benzene 71-43~-2 <5.0 5.0
Trichloroethene (TCE) 79-01-6 <5.0 5.0
1,2-Dichloropropane 78-87-5 <5.0 5.0
Bromodichloromethane 75=27-4 <5.0 5.0
4~-Methyl-2-Pentanone 108-10-1 <10. 10.
2=-Hexanone §91-78-6 <10. 10.
cis-1,3-bichloropropene 10061-01-5 <5.0 5.0
trans-1, 3-Dichloropropene 10061-02-6 <5.0 5.0
1l,1,2-Prichloroethane 79=-00-~5 <5.0 5.0
Toluene 108-88-3 <5.0 5.0
Chlorodibromomethane 124-48-1 <5.0 5.0
Tetrachloroethene (PCE) 127-18-4 <5.0 5.0
Chlorobenzene 108-90-7 <5.0 5.0
Ethylbenzene 100-41-4 <5.0 5.0
m, p—-Xylenes 136777-61-2 <5.0 5.0
o—Xylene 95-47-6 <5.0 5.0
Styrene 100-42-5 <5.0 5.0
Bromoform 75=25~2 <5.0 5.0
1,1,2,2~Tetrachlorcethane 79-34-5 <5.0 5.0
1l,3-~-Dichlorobenzene 541-73-1 <5.0 - 5.0
1l,4-Dichlorobenzene 106-46~7 <5.0 5.0
1,2-Dichlorobenzene g95=-50-1 <5.0 5.0
Acetonitrile 75-05-8 <50. 50. 0085
Acrclein 107-02-8 <50. 50.

LJ3867APPEND IX Page 1



LOCKHEED ANALYTICAL SERVICES

VOLATILE ORGANICS BY GC/MS
8260 VOLATILES

Client sample ID: BOHS877 LAL Sample ID: L6677-2

Date Collected: 22~-MAR-96 Date Received: 26-MAR-96

Date Rnalyzed: 02-APR-596 Analytical Dilution: 1

Matrix: Water Analytical Batch ID: 040296-8260-D1

Preparation Dilution: 1.00

Acrylonitrile 107-13-1 <15. 15.
Allyl Chloride 107-05-1 <5,.0 5.0
Chloroprene 126-99-8 <10. 10.
1,2-Dibromoethane 106-93-4 <5.0 5.0
Dibromomethane 74-95-3 <5.0 5.0
Dichlorodifluoromethane 75~71-8 <5,.0 5.0
1,4-Dioxane 123-91-1 <200 200
Ethyl Cyanide 107-12-0 <10. 10.
Ethyl Methacrylate 97-63-2 <5.0 5.0
Iodomethane 74-88-4 <5.0 5.0
Isobutanol 78~83-1 <100 100
Methacrylonitrile 126-98-7 <5.0 5.0
Methyl Methacrylate 80-62-6 <5.0 5.0
1,1,1,2-Tetrachloroethane 630-20-6 <5.0 5.0
1,2,4-Trichlorcbenzene 120-82-1 <5.0 5.0
l,2,3-Trichlorcpropane 26~-18-4 <5.0 5.0

0086

LJ3867APPEND IX Page 2



LOCKHEED ANALYTICAL SERVICES

VOLATILE ORGANICS BY GC/MsS
TENTATIVELY IDENTIFIED COMPOUNDS
8260 VOLATILES

Client Sample ID: BOH877

Date Collected: 22-MAR-96
Date Analyzed: 02-APR-96
Matrix: Water

LAL Sample ID:

Date Received:
Analytical Dilutions:
Analytical Batch ID:
Preparation Dilution:

L6e77-2
26-MAR-96

1
040256-8260~D1
1.00

Number of TI¢s found: O

CONCENTRATION UNITS:
(ug/L or ug/Kg} ug/L

Aa

WO~ d Wk

008

LJ3867APPEND IX

Page 1
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VOLATILE ORGANICS BY GC/MS
8260 VOLATILES

LOCKHEED ANALYTICAL SERVICES

Client Sample ID: BOH879

Date Collected: 22-MAR-96
Date Analyzed: 02-APR-96
Matrix: Water

LAL sample ID: L6677-7

Date Received: 26-MAR-96
Analytical Dilution: 1

Analytical Batch ID: 040296-8260-D1
Preparation Dilution: 1.00

,1;
Toluene-D8 107% 87-117
Bromofluorobenzene 111% 83-118

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane
Fluorotrichloromethane
Acetone
1,1-Dichloroethene
Methylene Chloride
Carbon Disulfide

Vinyl Acetate
1,1-Dichloroethane
2=-Butanone
trans-1i,2-Dichlorocethene
Chloroform
1l,1,1-Trichlorocethane
Carbon Tetrachloride
1,2-~bichloroethane
Benzene

Trichloroethene {TCE)
1,2-Dichloxopropane
Bromodichloromethane
4-Methyl-2-Pentanone
2-Hexanone
cis-1,3-Dichloropropene
trans-1, 3-Dichloropropene
1,1,2~Trichloroethane
Toluene
Chlorodibromomethane
Tetrachloroethene (PCE)
Chlorobenzene
Ethylbenzene
m,p-Xylenes

o-Xylene

Styrene

Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorcbenzene
1l,2-Dichlorobenzene
Acetonitrile

Acrolein

78-93-3
156-60-5
67-66-3
71-55-6
56-23-5
107-06-2
71-43-2
79-01-6
78-87-5
75-27-4
108-10-1
591-78-6
10061-01-5
10061-02-6
79~00-5
108-88-3
124-48-1
127-18-4
108-90-7
100-41-4
136777-61-2
965-47-6
100-42-5
75-25-2
79-34-5
541-73-1
106-46-7
95-50-1
75-05-8
107-02-8

5.8 100 BJ

LI I = I

[ I e

OCO0OO0O0OO0OO0O0O0:

(== ]

L]
l=ReleRegololoNaleRaloNoNalelNeNei

L Y I R R

L] * [ L) * L) + .

A

wn

*

[=]
mumunUnonUuuouUuUuauuOeERERONIIOOOO Ao E ;e oo;

.

o
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LOCKHEED ANALYTICAL SERVICES

VOLATILE ORGANICS BY GC/MS
8260 VOLATILES

Client Sample ID: BOH879 LAL Sample ID: L6677-7

Date Collected: 22-MAR-96 Date Received: 26-MAR-96

Date Analyzed: 02-APR-96 Analytical Dilution: 1

Matrix: Water Analytical Batch ID: 040296-8260-D1

Preparation Dilution: 1.00

Acrylonitrile 107-13~1 <l5. 15.
Allyl Chloride 107-05-1 <5.0 5.0
Chlecroprene 126-99-8 <10. 10.
1,2-Dibromoethane 106-93-4 <8.0 5.0
Dibromomethane 74-95-3 <5,0 5.0
Dichlorodiflucromethane 75=-71--8 <5.0 5.0
1,4-Dioxane 123-91-1 <200 200
Ethyl Cyanide 107-12-0 <10. l10.
Ethyl Methacrylate 97-63-2 <5.0 5.0
Iodomethane 74-88-4 <5.0 5.0
Isobutanol 78-83-1 <100 100
Methacrylonitrile 126-98-7 <5.0 5.0
Methyl Methacrylate 80-62-6 <5.0 5.0
1,1,1,2-Tetrachloroethane 630-20-6 <5.0 5.0
1,2,4-Trichlorobenzene 120-~-82-1 <5.0 5.0
1,2,3=-Trichloropropane 96-18~4 <5.0 5.0

00893

LJ3867APPEND IX
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LOCKHEED ANALYTICAL SERVICES

VOLATILE ORGANICS BY GC/MS
TENTATIVELY IDENTIFIED COMPQUNDS
8260 VOLATILES

Client Sample ID: BOHB79 LAL Sample ID: L&677-7

Date Collected: 22-MAR-96 Date Received: 26-MAR-96

Date Analyzed: 02-APR-96 Analytical Dilution: 1

Matrix: Water Analytical Batch ID: 040296-8260-D1

Preparation Dilution: 1.00

CONCENTRATION UNITS:
Number of TICs found: O (ug/L or ug/Kg) ug/L

WO aWwh

0090

LJ3867APPEND IX Page 1



LOCKHEED ANALYTICAL SERVICES

SPIKED SAMPLE RESULT
VOLATILE ORGANICS BY GC/MS

Client Sample ID: BOH879 LAL Sample ID: 35510Ms
Date Ceollected: 22-MAR-96 Date Received: 26-MAR-96
Date Analyzed: 02-APR-96 Analytical bilution: 1

Analytical Batech ID: 040296-8260-D1

Preparation Dilution: 1.00

R S IR s :r

1,2-Dichlorcethane—-D4 117% 84-122
Toluene-D8 113% 87-117
Bromofluorcobenzene 119% * 83-118

s

Chloromethane 74-87=-3 75. 10.
Vinyl Chloride 75-01-4 70. 10.
Bromomethane 74-83-9 68. 10.
Chloroethane 75=-00-3 49, 10.
Fluorotrichloromethane 75-69-4 200 5.0 E
Acetone 67-64-1 6.4 100 BJ
l1,1-Dichloroethene 75-35—-4 62. 5.0
Methylene Chloride 75-09-2 58. 5.0
Carbon Disulfide 75-15-0 <5.0 5.0
Vinyl Acetate 108-05-4 <5.0 5.0
1,1-bDichloroethane 75~34-3 58. 5.0
2=-Butanone 78~93-3 <10. 10.
trans-1,2-Dichlorcethene 156=60-5 59. 5.0
Chloroform 67—66—3 56, 5.0
i,1,1-Trichloroethane 71-55-6 86. 5.0
Carbon Tetrachloride 56~23-5 53. 5.0
1,2-Dichloroethane 107-06-2 54. 5.0
Benzene 71-43-2 55. 5.0
Trichloroethene (TCE) 79-01-6 53. 5.0
1,2-Dichloropropane 78-87-5 55. 5.0
Bromodichloromethane 75=~27-4 52. 5.0
4-Methyl-2-Pentanone 108-10-1 <10. 10.
2-Hexanone 591-78-6 <10. 10.
cis-1,3-Dichloropropene 10061-01-5 51. 5.0
trans-1,3-Dichloropropene 10061-02-6 52. 5.0
1,1,2=-Trichlorcethane 79-00-5 53. 5.0
Toluene 108-88-3 53. 5.0
Chlorodibromomethane 124-48-1 49, 5.0
Tetrachloroethene (PCE) 127-18-4 3s8. 5.0
Chlorobenzene 108-90-7 53. 5.0
Bthylbenzene 100~41-4 53. 5.0
m,p~Xylenes 136777-61-2 110 5.0
o-Xylene 95-~47-6 55. 5.0
Styrene 100-42-5 55. 5.0
Bromoform 75-25-2 45, 5.0
1,1,2,2-Tetrachlorcethane 79-34-5 52. 5.0
1l,3-Dichlorobenzene 541-73-1 52. 5.0
1l,4~Dichlorocbenzene 106-46-7 53. 5.0
l,2-Dichlorcbenzene 95-50-1 53. 5.0
Acetonitrile 75~05-8 <50. 50.
Acrolein 107-02-8 <50. 50. 0094
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LOCKHEED ANALYTICAL SERVICES

SPIKED SAMPLE RESULT
VOLATILE ORGANICS BY GC/MS

Client Sample ID: BOH879 LAL Sample ID: 35510M8
Date Collected: 22-MAR-96 Date Received: 26~MAR-36
Date Analyzed: 02-APR-96 Analytical bPilution: 1

Analytical Batch ID: 040296-8260-Dl
Preparation Dilution: 1.00

Acrylonitrile 107-13-1 <15, 15.
Allyl Chloride 107-05-1 <5.0 5.0
Chloroprene 126-99-8 <10. 10.
1,2~-Dibromoethane 106-53-4 52. 5.0
Dibromomethane 74-95-3 55. 5.0
Dichlorodifluoromethane 75~71-8 100 5.0
1,4-Dioxane 123-91-1 <200 200
Ethyl Cyanide 107-12-0 <10. 10.
Ethyl Methacrylate 97-63-2 <5.0 5.0
Iodomethane 74-88-4 <5.0 5.0
Isobutanol 78~83~1 <100 100
Methacrylonitrile 126-98-7 5. 5.0
Methyl Methacrylate 80-62-6 <5.0 5.0
1,1,1,2-Tetrachloroethane 630-20-6 52. 5.0
1,2,4-Trichlorobenzene 120-82-1 51. 5.0
1,2,3-Trichloropropane 96-18-4 50. 5.0

0035
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LOCKHEED ANALYTICAL SERVICES

SPIKED SAMPLE RESULT
VOLATILE ORGANICS BY GC/MS

Client Sample ID: BOH879 LAL Sample ID: 35510MsD
Date Collected: 22-MAR~96 Date Received: 26-MAR-96
Date Analyzed: 02-APR~-96 Analytical Dilution: 1

Analytical Batech ID: 040296-8260-D1
Preparation Dilution: 1.00

SRReess

o

S

AT

Toluene-D8

Bromofluorobenzene

Chloromethane 74-87~3 71. 10.
Vinyl Chloride 75-01-4 65. 10.
Bromomethane 74~83~-9 68. 10.
Chlorcethane 75-00-3 160 10.
Fluorotrichloromethane 75-65-4 180 5.0
Acetone 67-64-1 6.8 100 BJ
1l,1-bichloroethene 75=-35-4 57. 5.0
Methylene Chloride 75=-09-2 54. 5.0
Carbon Disulfide 75-15-0 <5.0 5.0
Vinyl Acetate 108-05-4 <5.0 5.0
1l,1-bDichloroethane 75=34-3 54, 5.0
2~Butanone 78=-53-3 <10. 10.
trans-1,2-bDichlorcethene 156—-60-5 55. 5.0
Chloroform 67-66-3 53. 5.0
1l,1,l1-Prichlorcethane 71-55-6 52. 5.0
Carbon Tetrachloride 56=23-5 49, 5.0
l,2-Dichloroethane 107-06-2 51. 5.0
Benzene 71=43--2 51. 5.0
Trichlorocethene (TCE) 79-01-6 49, 5.0
1l,2-Dichloropropane 78-87-5 52. 5.0
Bromedichloromethane 75=-27=-4 48. 5.0
4-Methyl—-2-Pentanone 108-10-1 <10. 10.
2-Hexanone 591-78-6 <10. 10.
cis-1,3-Dichloropropene 10061-01-5 48, 5.0
trans—-1,3-Dichloropropene 10061-02-6 49, 5.0
1,1,2-Trichloroethane 79~-00-5 51. 5.0
Toluene 108-88-3 49. 5.0
Chlorodibromomethane 124-48-1 46. 5.0
Tetrachlorcethene (PCE) 127-18-4 35. 5.0
Chlorobenzene 108-90--7 48. 5.0
Ethylbenzene 100-41-4 49. 5.0
m,p-Xylenes 136777-61-2 io0 5.0
o—Xylene 95476 50. 5.0
Styrene 100-42-5 50. 5.0
Bromoform 75=-25~2 42, 5.0
1,1,2,2-Tetrachloroethane 79=-34~5 49, 5.0
1,3-Dichlorobenzene 541-73-1 46. 5.0
1,4~Dichlorobenzene 106-46-7 48. 5.0
1,2-Dichlorobenzens 95-50-1 48, 5.0
Acetonitrile 75=-05-8 <50. 50.
Acrolein 107-02-8 <50. 50. 0096
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LOCKHEED ANALYTICAL SERVICES

SPIKED SAMPLE RESULT
VOLATILE ORGANICS BY GC/MS

Client Sample ID: BOHB79 LAL Sample ID: 35510M8D
Date Collected: 22-MAR-~96 Date Received: 26-MAR-96
Date Analyzed: 02—-APR-96 Analytical Dbilution: 1

Analytical Batch ID: 040296-8260-D1
Preparation Dilution: 1.00

Acrylonitriile 107-13-1 <15. 15.
Allyl Chloride 107-05-1 <5.0 5.0
Chloroprene 126-99-8 <10. 10.
1,2~-Dibromoethane 106-93-4 49, 5.0
Dibromomethane 74-95-3 52. 5.0
Dichlorodifluoromethane 75=71-8 94. 5.0
1, 4-Dioxane 123-91-1 <200 200
Ethyl Cyanide 107-12-0 «<10. 10.
Ethyl Methacrylate 97-63-2 <5.0 5.0
Iodcomethane 74-88-4 <5.0 5.0
Isobutanol 78-83-1 <100 100
Methacrylonitrile 126-98=7 €8. 5.0
Methyl Methacrylate 80-62-6 <5.0 5.0
1,1,1,2~Tetrachloroethane 630-20-6 49. 5.0
1,2,4~Trichlorcbhenzene 120-82-1 48, 5.0
1,2,3~Trichloropropane 96-18-4 47. 5.0

0087
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LOCKHEED ANALYTICAL SERVICES

MATRIX SPIKE DATA SUMMARY
VOLATILE ORGANICS BY GC/MS

Client Sample ID: BOHEB79 LAL Sample ID: 35510Ms
Date Collected: 22-MAR-96 Date Received: 26-MAR~-96
Date Analyzed: 02-APR-96 Analytical Dilution: 1

Analytical Batch ID: 040296-8260-D1
Preparation Dilution: 1.00

: T TIRIRGH AR RS

1,2=-Dichloroethane-D4 117% 84-122
Toluene-D8 113% 87-117
Bromofluorobenzene 119% * 83-118

1,1-Dichlorcethene 50.0 0.462 61.6 122 62-124
Benzene 50.0 0.339 55.0 109 68~128
Trichloroethene (TCE} 50.0 0.524 52.9 105 65=-125
Toluene 50.0 0.466 53.5 106 69-~129
Chlorobenzene 50.0 0.368 53.0 105 68-128
0102
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L.OC.KHEED ANALYTICAL SERVICES

MATRIX SPIKE DUPLICATE DATA SUMMARY
VOLATILE ORGANICS BY GC/MS

Client Sample ID: BOH879 LAL Sample ID: 35510MSD
Date Collected: 22-MAR-96 Date Received: 26—-MAR-96
Date Analyzed: 02-APR-96 Analytical Dilution: 1

Analytical Batch ID: 040296-8260-D1
Preparation Dilution: 1.00

2

L

et R e §a h&k{%ﬁ%‘_ i 5 83 _L RSk j,' Pt b

1,2-Dichloroethane-D4 107% 84-122

Toluene-D8 101% 87-117

Bromofluorchenzene 106% 83-118
1,1-Dichloroethene 50. 57.3 114 14 62-124
Benzene 50.0 50.6 101 11 68-128
Trichloroethene (TCE) 50.0 48.6 96 14 65~-125
Toluene 50.0 48.7 96 13 69~129
Chlorobenzene 50.0 48.5 96 13 68-128

0103
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 LOCKHEED ANALYTICAL SER VICES

VOLATILE INTERNAL STANDARD
AREA AND RT SUMMARY

Instrument ID: GC\MS-D Date/Time Analyzed: 02-APR-96 09:12
LAL Batch ID: 040296~-8260-D1
AL SRR, A :<5$.:¢xf:-:§p:6::f e 3
R
S o é%%%_ -
----------- L : e ER
12 HOUR STD 67591 11.05 1078549 12.19 1147471 16.29
UPPER LIMIT 1351824 (11.55 2157098 12.69 2294942 16.79 1844686 20.85 :
1
LOWER LIMIT 337956 10.55 539274 11.69 573735 15.79 461171 19.85 :
7 T - e T e T =
BOH879 35510M8 566680 11.06 921667 12.20 961894 16.31 927047 20.36
BOHB77 L6677-2 583023 11.06 922467 12.20 984319 16.31 898079 20.35
BOH879 L6677-7 585377 11.06 952817 12.20 996996 16.31 909309 20.35
Method Blank MB35510 604511 11.06 951069 12.20 1008144 16.32 948514 20.36
BOHB7% 35510MSD 580986 11.06 953743 12.20 1010416 16.32 976498 20.36
Lab Ctrl Sample LCS35510 658623 11.06 1051570 12.20 1107504 16.31 1075003 20.36
AREA UPPER LIMIT = +100% of internal standard area ISl (PFB) = Pentafluorobenzene
AREA LOWER LIMIT = -50% of internal standard area Is2 (DFB) = 1l,4-Difluorobenzene
RT UPPER LIMIT =  +0.50 minutes of internal standard RT I83 (CBZ) =  Chlorobenzene-d5
RT LOWER LIMIT = ~0.50 minutes of internal standard RT I54 (DCB) = 1,4-Dichlorobenzene-d4

GOTO



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra0f)
gBechtel Hanford, lnc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOHBY7 LAL Sample ID: L&677-15
Date Collected: 22-MAR-96 Date Received: 26-MAR-96
Matrix: Water Login Number; L6677

S AT O

o dh s

R R R g s
MRS et e L

2.6 c i/L
2.3 P

Gross Alpha 09-APR-95 GR ALP/BETA LAL-0060_35768 8.0 .9
5 . pLi/L

2
Gross Beta 09-APR-96 GR ALP/BETA LAL-0060_35168 19.3 2.

Page 2 0111



Date Prep Started :

LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

Workgroup Number : GR ALP/BETA LAL-0060 35168

LAL-91-S0P-0060

Matrix : Water
Prep Due Date : - 84/83/86 « /4 /%«

CLIENT CAL Q¢ |- cHID  [H| -AfeTi . COMMENTS -
SAMPLE D o b aLio - fead ivoles W
R S IR T ORI R SR rams] - G RE
16649-13 35168DUP1I 1 [pup1 | 35168-01 130 _|R. HH43 [6.6930
Lab Ctrl Sample 35168LCS1] 2 jlcs1 | 36168-02 | | | 950 |8, Ob41 | X.5934
Method Blank 35168MBB | 2 jMBB1 | 35168-03 290 1% ) q
L666_]:13 35168MST | 4 [Ms 35168-04 O [9.59¢F% [¥.6998
BOHAG2 [6649-13 | & [sMP1_| 35168-05 .1?25 8. 5%C3 13 «F21
BOHSFO 16661-13 | e|mss1 | 3b168-06 120 9. iy B
BOHB77 16677-15 | 7 35168-07 |¥ [.250 |8, 9414 18- &<FT
8
9
10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
[LCS Volume & BsfDate - 1.0t Shiao MS Volumia & RefDsts - | |.O~L 1{5/8C  |[Frep Anist 1 &)
LCS Nuclide A~-24] 5¢-40 MS Nuclide - — - A 24 S~ 90 Start Date G/ 7/9%
LCS Activity . A9 ol [~ 2.0 o/ {MS Activity BUD plii~v ] 8.3 ol f-riGount Anist o
tCSID 7 _ 105-121- 131 ! MSID# . -~ {94 -6Gy1.93-1____
Balance Number : 300200ul () Pipette Number :  J100% () LCS added by:
{ ) () Witnessed by :
Comments ;
v ey

LTHO

" Checked by:

.

v

V95224

Cnt Rm Custody\Date : 3\/ - 3-7¢,




Date Prep Started :

LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

4/8/96

Workgroup Number : GR ALP/BETA LAL-C060 35168

LAL-81-SOP-0060

Matrix : Water
Prep Due Date : 04/01/96

<o - CLIENT LAL ac CHILD  {pHf. ALQT. {- PLANCHET.[. PLANCHET ['%| . SAMPLE :- .- COMMENTS
= SAMPLE D : LALID <2{" Voi - ~—TAREWT:=1>_ GROSSWT * [ WEIGH? Gl T
1D . ) S s | gremay . | gramey ] % |7 (geen
LB6649-13 35168DUP1; 1 {puP1 35‘168 01 2} 0.130 B8.5448 86430
Lab Ctrl Sample 35168LCST} 2jLcst 35188-02 [ 2] 0.250 8.5547 8.5934
Method Blank 35168MBB | 3 |mBBE1 35168-03 § 2| 0.250 B.5364 8.5364
L6661-13 35168MS1 | 4 |Ms1 35168-04 | 2| 0.220 8.5968 8.6998
BOHBG2 L66493-13 5 |sMP1 35168-056 { 2| 0.130 8.5863 8.6827
BOHBEFO L6661-13 | s6|mss1 | 35168-06 2| 0.220 8.6198 B.7263
BOHB77 L6677-15 7 35168-07 | 2 | 0.250 8.5412 8.6489
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
1.CS Volume & RefDate 1.0 ml.; 08/01/90 MS$ Volume & RefDate 1.0 mL; 01/05/86 Prep Anlst cD
LCS Nuclide Am-241 Sr-90 MS Nuclide. .- Am-241 Sr-90 Start Date - 14/8/98
1.CS Activity 9.8 pCi/mlL 12.0 pCi/mL |MS Activity - 8.4 pCi/mL 8.4 pCi/mL  [Count Anlst - -
L.CSID # 95-721-13-1 MSID # . 94-677-93-1
Balance Number : 40020046 { } Pipette Number : 71008 { ) LCS added by: CD

Comments :

{)

()

Witnessed by : NA

8110

=) 2
Analyst Jé//d;%ﬁ_;/checked by: W

V5224




PROJECT (DY‘“—‘»-S ﬂ“ﬂ/)ﬂ/ﬁcéﬂ | L D | Continuad From Page

v T T T T T R 1 1 ] ]
SECONDARY/WORK!NG LEVEL
STANDARD DILUTION RECORD
|
— ]
[ Dilution Source Information :
| Isotope: Awm=291 __and S.Y~90 1
| lParent Barcode Number AAOpH 30 AAop¥e
— . A~ 291 PR 3 YR ool
|t Vendor or Certificate I.D. # of Parent Standarg: Sy — 90 MEST  Spud ¢41 136
Am—291 Ti—0225—Go~/
_Ju Diluted Source Logbook 1D, #: SY g0 Gl~D 225 ~FO~2
Balance Verificétfon?: %b
Diluent Used: O, 1 N )O3
Dilution
*Diluent: O, [N Kb T Y7, ._SP(MGS):ZAC
J e
*Density of diluent {g/ml): na . ,
A — 241 gGRie pl:/m il
a: Parent Specific Activity: Je ~9o Coos olfule _pn $hlao
A —2Y( 0.5, C
b: Amount of Source Transferred: Se—9p A &gl
¢: Total amount of Dilution: Soc ._‘éf.'
d: Total Volume of Dilution: 500 4 L
— |l e: Activity of Dilution [a * b /c): MAa
- A e 241 7.9T G/l
f: Activity of Dilution {a * b /d) <riY- 4o 12 oG AL ?/l er
f !
i Dilution Logbook 1.D. #: 96 ~-721-)3~|
_!I
Prepared By: D,,.(_ m\, Preparation Date: /23 /95 L
—1|| Reviewed By: C)—-,Q M Q Review Date: /24
B 'H the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit socurce
"] can ba performed without a density convession. If the dituent changes, s weighted proportion density conversion is necessary.
A T O A T N Y i Y Y S S VOO O oo o SO N S
Read and Understood hy
0122
Signed . Date Signed Date




s RO R ™ T Y B B P S N B Y T e
CERTIFICATE OF CALIBRATION
ALLPHA STANDARD SOLUTION
Radicauciide Am-241 Customer;: LOCKHEED ENGINEERING & SCIENCES Co
Half Life: 432.7 £ 0.5 years - P.O.No.: OSLAB1245
Cataiog No.: 7241 Reference Date: November L 1991 12:00 PST.
Source No.: 338-100-1 Contained Radioactivity: 0.997 WL
Descriptioa of Solution
a. Mass of solution: 5.0007
b. Chemical form: AmCH3 i 0.5N HCI .
¢. Carrier content: Noeoo added
d. Density: 1.0077 naval @ 20°C.
Radicd L
. None deiected
Radicecti Daughd
None detected
Radi hide C .
0.1994 uCi/gram.

Method of Calibeation
Weighed aliquots of the soiution were assayod using a liquid scintillation counter.

Uncortainty of Mossaroment

s. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: +0.7%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidencs lovel: +2.71%
NIST Tracoability

This calibration is implicitly tmcesble to the National Instituts of Standards and Technology.
Notss
1. Nuciear data wers taken from "Tabls of Isotopes*, Soventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST messurcinent ssmirance program 1o establish and maincein implicit
traceability for a number of nuclidos, based an the blind assay(and later NIST certification) of Standard
Refercacs Materizls. (As in NRC Regulatory Guide 4.15)

0123




THIS IS A PHOTOCGPY OF THE CERTIFICATE
WHICH 1S BEING MAILED TO YOU UNDER

SEPARATE COVER,

National Wnstitute of Standards & Tectmologp

Certificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity conceatration
Reference time

Qverall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

Measuring instrument

Strontium-90
4919-G

Solution in NIST borosilicate-glass ampoule M°

Strontium-90 plus yttrium-90 plus approximately

95 ug cach of non-radicactive strontivm ands
yttrium per gram of 1-molar hydrochloric aci @

Approximately 5.0 grams
4514x10*Bq g*

1200 EST August 1, 1990
1.05 perceat @

Nooe observed ¢

Nooe observed &

28.5 £ 02 years @

4xp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, loaizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899

“<uary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

-

*Notes on back

0125



CERTIFICATE OF CALIBRATION
- ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 432.7 + 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12-00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 uCi.
Dencription of Solution
a. Mass of solution: 5.0007
b. Chemical form: AmCI3 in 0.5N HCl -
¢. Carrier content: None added
d. Density: 1.0077 ol @ 20°C.
Radicé " g
None detected
Ralioactive Dsughiers
None detected
Radi tida C .
0.i1994

#Cilgram.
Method of Calibeation
Weighed aliquots of the solution were assayed using a liquid scintitlation counter.

Uncerainty of Messurement

a. Systematic uncertainty in instrument calibration: +2,0%

b. Random uncertainty in assay: ) +0,7%

c. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level: +2.7%
NIST Tracesbility

This calibration is implicitly traceablo to the National Instituts of Standards and Technology.
Notes
1, Nuclear data were taken from *Table of Isotopes”, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for s numbes of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

—y

QﬁALl'l‘Y CONTROL

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystono Street.,.

Burbenk, Califomia 91504

(818) 843 - 7000

0127
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Sr-90 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 28.5 + 0.2 years P.O.No.: 06L.AB1245
Catalog No,: 7090 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-99-2 Contained Radioactivity: 1.018 uCi.
Description of Solutica

2. Mass of solution: 5.00i2

b. Chemical form: SrCI2 in 0. 1N HCl

<. Carrier conteat: Nons added

d. Deasity: 0.9996 ol @ 20°C.
Radio .

_ Nooe (Y-50 daughter in equilibrium)
Radioactive Daughters
Y-20 daughter in equilibrivm

Radi lide C .

Method of Calibeation
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncestainty of Measurement

a. Systematic uncertainty in instrument calibration: £1.5%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weighing(s): +0.0%

d. Total uncertainty at the 99% confidence level: +2.0%
NIST Tracesbility

This calibeation is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from “Table of Isotopea”, Seventh Edition, edited by Virginia S. Shirley.
2. iPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of auclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials, (As in NRC Regulatory Guide 4.15)

Qaﬁéé CONTROL

(B19): 345 - 70005 - -

3 Sk .

i
¥

| | 'n12g




i | | .
F— -
= i STANDARD DILUTION RECORD )
Ditution Source In-férmation .
: W Ty ) (39-14)
¥
Isotope: Am. 24V % ﬁi’/‘f 20 MS
f Lo ]
| |IParent Bﬁ%ﬂumber $2-353-~ Bt-1 3% 94-0671 -3 -1
i
f Vendor or Certificate 1.0. # of Parent Standard:
i.
2 Diluted Source Logbook 1.D. #: Seh.  ABAVE
| . || Balance Verification?: Nes
]
1. .
| Diluent Used: I} M HND3
: — — —
ol Dilution ] ]
t
I .
| *Diluent: LM WNOs t 10ml S Lacoior (."C "3/'4\
. || Density of diluent {g/ml): 1.02.90 g/mi .
g By~ 241 R g
. a: Parent Specific Activity: 1602.- 4 <1860 .2, pCilg & 1/5/9¢ '
| b: Amount of Source Transferred: 4.070 "L A.065 g
F ¢: Total amount of Dilution: 500.01 g
" fid: Total Volume of Dilution: 514-5 mi
' An-24l SN - %0
' lLe: Activity of Dilution {a*b/cl 8.l 8.13 pCilg € /5/9
]
1 lIf: Activity of Dilution (a * b /d): 8:40 f.37 pCi/m!
.
1
© il Ditution Logbook 1.D. #: 94- 0617 . 93-1
i' : * Sef -39 «» ﬁﬂ‘uﬁ“\w;w. P«.Hq;]n‘ reporad £ lencun S 90 &t-'l"l\ﬂt\ - .
i Prepared By: (-~ C. Mm_ﬂ_, Preparation Date: v /5/%
‘. v L
|
! Reviewed By: ( 5}.,-,_( M 2.2/, pne Review Date: 5L
!
% *If the diluent remains unchanged from the diluent used for the dilution slou:ca, then a weight dilution of a wzlume unit scurce 'age
;o can be performed without a depsftv conversion, If the diluent changes, a weighted proportion density corsession s necessary. -

Head and Undersiood By

Signed Date Signed

Date




T T T e T T T T T Ty T

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: .90 Vendor:

. Y-
Activity of Standard Received: 5-0ety.  uCi Vandor 1.D. #
Weight of Standard Received (g): 5.00172, g LALLD. #:
Standard Activity {pCi/g): 2.03%.£ 5  pCilg NIST Traceable 7
Halflife in Years or Days: 23d yrs Cortificate #:
Reference Date: - n/1/91 Receiver's Namae:

Date Received:

1L

—

Yes

238-92-2

FREE

12/ 9]

Primary Dilution

Balance Verification?: Nesg

Diluent Used: 1 M HNOA {1.0290 5,/:«@
a: Decay Corrected Standard Activity {pCi/g): 1-244 ES pCilg @ ‘/ 5/ 9%
b: Weight of the Source Transferred {g): 4.0949 d

c: Total diluted weight {g): 100. 0\ g

d: Total Diluted Volume {mL} 97.19 mt.

e: Activity of Dilution by Weight (pCifg) [a*b/cl:

pCilg & 1/5/96

f: Calculated Density of Solution {g/mli) {c / d}: g/ml
g: Activity of Dilution by Volume (pCi/mL} [e * fl: 9339. % pCi/mL
h. Dilution Logbook 1.D. #: 94 - 0p17-94-14
Prepared By:q -—\ QV‘)‘& Preparation Date: _1/5/9¢
Reviewed By: (.);c'- ma\_ Review Date: t/:i—/ ¢t
1 Purity/Cross Check Performed By: v Chack Date:
Signed Date Signed Date

0130
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- - B e e My mt e ——
N SECONDARY/WORKING LEVEL
— , - STANDARD DILUTION RECORD
N Dilution Source inférmation
Isotope: S5¢-30
Parent Barcode Number. AN}%@
Vendor or Certificate 1.D. # of Parent Standard: — BT 388 -5-12
Diluted Source Logbook 1.D. #: 84 - ¢617-91-|
Balance Verification?: \{35
Diluent Used: .o LX) B NO4
Dilution
*Diluent: 1:0 M HINOa
*Density of diluent (g/ml): 1.0290 g/mi
a: Parent Specific Activity: 9125.0 pCils  ®, x 1/5/96
b: Amount of Source Transferred: b.OIZ g
c: Total amount of Dilution: 108-70 g
d: Total Volume of Dilution: 106-6! ml
e: Activity of Ditlution [a*b/c): @ pCilg ] /5 /96
f: Activity of Dilution {a * b /d): 5146 pCifmi
5, Dilution Logbook 1.D. #: 94 - B3611-92-1
f - Prepared By: Q—? C;,‘ﬂ.-\g, Preparation Date: l [ 5/94
% __  Reviewed By: (),,L m Review Date: [{2;/{ g
g E *If the diluent remains E{changed from the diluent used for the dilution source, then a weight dilution of a volume unit source

. >~
AT

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary,
[:.. - . - Bl = B -
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' ISOTOPE DILUTION RECORD
— Inlipe s fim-241

Secon qu(ﬂgrgmg Level Dilution

—  Date: _5{;:9_'_‘23 Preparer’s Name: g . (4 2([%{_
B Pipet Check / Balance Wt. Check Done ( »’f
Diluted Source ID (log#): T [~225~-8 0 ~ ([~
Diluent used: 0 - & N H C |

| A: Source activity: 20 7¢ 0 ”(AM/Q (‘?774 P‘[’C‘ /?' )

B: Amount of source transferred: /0 - 32353{

L C: Total amount of dilution: _(00 (029 ?/

D: Activity of dilution (A*B/C): 2 237+ 7o dpm/ 4’
- E: Density of Diluent: _/-00{0 ¢ / A

% F: Activity by volume (D*E): 2240 |4 d,ﬂf‘ﬂ /f’&

fon)
B Dilution Log Book ID; 72325~ 92-353-¢|-1.—
- Reviewed by: ?/ Date: '7’/ 7/ 7 3

-2 bl

HEE 3 - ] L L a ) | Lgpg- 5»”2/3
.G ’ L?J_ fﬁ{/JGt LS (fqhd;;‘;:-r} clifm.é gg.[e}/ W
Qadicded U [Woe Mais Wiise, !%‘I;c}q Copef h&:{J‘L i ; f/lfcd&‘
Y A CJ% Yaten . 2 NN -"uﬁtq"—'p-rd:d o F

Ls =al1- f’-mgo 1 ¥ ?71'{12 pG{wef 49’2'W (El ! -2lq))

4
‘%ﬁ AA-obasi- 284 Aoa <L ,)((ﬂ gf‘gz.“(l qq"a ( Agj ?duz oﬂt‘nuedonpage N/A

(5&’“1 [} amounts as pgo&)

4983

Date

T——
Read and Understood By

5IR-93

Date
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